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Adult neurogenesis

 Adult neurogenesis is a process dependent on sensory experiences
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Significant improvement of the discrimination abilities of perceptualy close odorants after repeated 
exposition to these same odorants(= enrichment).

Moreno et al ., PNAS, 2009 
Moreno et al ., J  Neuro, 2012
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Perceptual learning …

… specificaly improve discimination of 
learned odorants

… is associated with an increased density of 
newborn neurons in the granular cell layer …

… newborn neurons whose contribution to 
odor processing is increased …

… and newborn neurons who are necessary for this 
learning task.

Moreno et al ., PNAS, 2009 



• Simple perceptual learning 
paradigm = 1 pair of odorants

• Real olfactory environnement is more 
complexe = several pairs of odorants

Perceptual learning
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1 – Discrimination performances of every couple of odorants

2 – Neurogenic correlate: newborn neurons density (BrdU) and cellular activity in 
response to the learned odorants (Zif268)

3 – Structural plasticity and specificity of newborn neurons: study of newborn neurons 
changing morphological traits as opposed to what happens in preexisiting neurons

Neuronal plasticity in the olfactory bulb during simple and complex 
learning
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1 – Behavior:
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2 – Newborn neurons density:
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2 – Newborn neurons responsiveness:



Basal 
domain

Apical 
domain

Modified from Kelsh et al. 2009

10µm Preexisting neurons DsRed
Newborn neurons GFP

Neuronal plasticity in the olfactory bulb during simple and complex 
learning

3 – Newborn neurons and preexisting neurons morphology:
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3a – Newborn neurons 
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3b – Preexisting neurons 
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Conclusion

Perceptual learning is associated with:

 Increased survival of newborn neurons independently of learning complexity

 Increased recruitment of newborn neurons to the processing of the learned 
odorants

 Increased spines density at the apical and basal domains of newborn neurons

 No morphological modifications of preexisting neurons



Neuronal plasticity in the olfactory bulb during simple and complex 
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